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B Quick preview

 Target: the challenging interaction classification sub-task in HOI detection.
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* |dea: replacing the static class weight with adaptive category query learned through
image-level classification.

cls_score = feature * weight

¥

cls_score = feature * category_query
« Experiments: universal improvement over various methods.



IR HOI detection
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Figure from http://www-personal.umich.edu/~ywchao/hico/



BRI The challenging interaction classification

* Abstract semantics and diverse appearance, even polysemic
» Relevant objects and scene backgrounds
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BE})> Previous interaction classification

* For cls_score = feature * weight, improve feature with:

« Context modeling

attention module

“A man ride a horse.”
* Introducing other cues - E s\ S

pose segmentation mask vision- Ianguage

 Better interaction representation in different detection frameworks

Human & object box Union-box or middle point Query in
in two-stage methods in one-stage methods transformer-based methods



B |nstance queries in HOI transformers

* QPIC/HOIT/CDN/......

* Instance-wise, not explicitly bound to a category

CNN & -
Image | Transformer fotures
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HOI Transformer HOI
: » HOI scores
queries Decoder features
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wide contextual information." Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition. 2021.
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IR Query as category representation

« Category-specific query for multi-label classification
* Image-wise, explicitly bound to a category

dOg' cat ' bird ' ------ category-specific query, one for each category
i ‘each query extracts feature from the image
| | | / through transformer decoder
dogi cat i bird i ------ category feature, one f(gr each category
dog 0.5 cat 0.3 bird 0.2 ------ binary classification sccgre for each category

Liu, Shilong, et al. "Query2label: A simple transformer way to multi-label classification." arXiv preprint
arXiv:2107.10834 (2021).



BERY Category query for interaction classification

* We replace the classification weight
cls_score = feature * weight
cls_score = feature * category_query

* Nothing else changed
« Orthogonal to previous methods (improving interaction feature)



D Our baselines

* Any existing HOI detection methods with:
* Image feature I
* Interaction (instance) feature F;

instance
feature HOI feature F;
extractor etector \D D D
image AR
feature I human &

baseline detector object boxes



BERY Our methods (1/2)

* Image-level category query learning
 Auxiliary image classification task

image-level category query learning
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BER Our methods (2/2)

* Interaction classification with category query

image-level category query learning
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IS |mprovements over 3 baselines

* Our method improves 3 baselines over 2 benchmarks

HICO-DET V-COCO Efficiency
~ Method Pipeline E2E Full Rare = Non-Rare S1 S2 #Params FPS
IQPIC{22] transformer v 28.93 216210 3112 61.39 63.65 41M 19.5
" ¥ Ours e transformer v | 31.08(+2.15) 23.90 3322 | 63.67(+2.28) 6549 | 46M(+5M) 18.3(-6.2%)
. SCGH42) tWO-Stage ... X 31.28 24.16  33.40 56.93 62.51 57TM 4.5
T ¥ OQurs e two-stage X [3274(+1.46) 2625  34.68 | 59.14(+2.21) 65.61 | 64M(+7M)  4.1(-8.9%)
\GEN-VLKT|[22] trafisformer X 33.60 " wen.... 29.94 34381 64.89 66.74 42M 2 K
+ Ours transformer "X, | 35.36(+1.67) 32.97°..36.07 | 66.40(+1.51) 69.17 | 4TM(+5M) 20.6(-5.1%)

transformer-based, SOTA
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BB Ablation on components

* C1: image classification task
« C2: interaction classification with category query
« C3: a score integration technique

Cl C2 (3 Full Rare Non-Rare
a - - - 33.69 29.94 34.81
b - - 3386 (+0.17)_ 3112 ___34.68_ _
S R S 4 - 3498 (+1.29) 31.73 3595

d v v vV 3536((+1.67) 3297 36.07




BB Category query attention

« Each query learns the
semantics of its category.

« Each query is adaptive to
different images.




BB How the performance is improved?

» Assumption: a global modeling of all instances from one
category

» Evidence: more useful on the cases with multiple instances from
one category

81 -  Qpic+ours vs gpic
% 0.15 1 _, = SCg+o0urs Vs scg
' __-—""_ ~

'LC) - - gen-vlkt + ours vs gen-vikt

%E 0.10 - == SCQg VS gpic

= - _ - == gen-vilkt vs scg

S e . . ——

q>) 0.05 - - "< gen katv\sqpm ~=>=

- ?/i\ \s,. ———————— -

E Scam—-—— S e_—=——"" \\\

GL) OOO n \\\\
| I | | | |
1 2 3 4 5 >5

dataset partition



Thanks for listening.

Category Query Learning for
Human-Object Interaction Classification




